The interaction between syntaxin 1A and cystic fibrosis transmembrane conductance regulator Cl- channels is mechanistically distinct from syntaxin 1A-SNARE interactions.
Syntaxin 1A binds to and inhibits epithelial cystic fibrosis transmembrane conductance regulator (CFTR) Cl(-) channels and synaptic Ca(2+) channels in addition to participating in SNARE complex assembly and membrane fusion. We exploited the isoform-specific nature of the interaction between syntaxin 1A and CFTR to identify residues in the H3 domain of this SNARE (SNARE motif) that influence CFTR binding and regulation. Mutating isoform-specific residues that map to the surface of syntaxin 1A in the SNARE complex led to the identification of two sets of hydrophilic residues that are important for binding to and regulating CFTR channels or for binding to the syntaxin regulatory protein Munc-18a. None of these mutations affected syntaxin 1A binding to other SNAREs or the assembly and stability of SNARE complexes in vitro. Conversely, the syntaxin 1A-CFTR interaction was unaffected by mutating hydrophobic residues in the H3 domain that influence SNARE complex stability and Ca(2+) channel regulation. Thus, CFTR channel regulation by syntaxin 1A involves hydrophilic interactions that are mechanistically distinct from the hydrophobic interactions that mediate SNARE complex formation and Ca(2+) channel regulation by this t-SNARE.